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(54) LATENT CATALAYST. CURE -INHIBFTED EPOXY RESIN COMPOSITION. AND LAMINATE 
PRODUCED THEREFROM 

(57)Abstract: 

PURPOSE: To obtain an epoxy resin compsn. which contains a compd. which inhibits the 
reaction of a curative with a polyepoxide at low temps, in the presence of a cure catalyst by 
compounding a specific cure inhibitor into a polyepoxide. 

CONSTITUTION: This compsn. is prepd. by incorporating a cure inhibitor (B) contg. boric acid, 
maleic acid, or a mixture of boric acid with at least one acid having a weakly nucleophilic anion 
into a polyepoxide (A). Thus, the reaction of the polyepoxide with a curative can be inhibited at 
low temps, in the presence of a cure catalyst. The comspn. can be exposed to a temp, at which 
a solvent present therein can be removed by evaporation without causing the epoxy resin to be 
substantially cured. In the presence of the inhibitor, the concn. of a catalyst present can be 
considerably increased without causing the cure of the compsn. in the step of solvent removal. 
A higher concn. of the catalyst gives a final product with higher crosslink density and Tg. 
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(2) 

I 

B. WMSco. /|N'i7K* feb<tivW>K, 10 

C«*314] SJc. «ft»Ii:X#:*^->HcD«fls&ffiii 
H> 7>^x»>A> 3iNX>t:x^7A> 7;vyx«>A, x« 
^tyx:}^:¥>'gj^»ll^^tr. 2x«3<z)v> 

[a«JS5] i) T^>, ffisssst^jR, *x:7^ 

ii) Xtta*«ttTx:t>SWr^4>36:<a:t> 

m^mwLomsL^o so 

KfliT^^x^^A, x^'ji/hU (2-xh:*^>'X5';W 
*Sft:7>^X'^A> hUX^Jl/ (2-^:tX5^;l'X5^ 
;W *Kfb7>^x»>A. N-p<^;V~N-;)<5^lx>^ 
^'>7^X^7A7ii7^-h. N-^?;l/-N-pt^l^> 
>t 3^ >7^X'>A7-fe5^-h N-;>l^;V- 
N-p<f^l/>p<i5^>7ax»:7A^DU b\ N-pt^;i/- 
N-^^W>^^^>7^X»>A3->?h\ N-^5^;Hf 
Ui;x^7A7-fe5^-h. N->C5^;H?Ui^x»>A7't7- 
-h-I^KKflc. N-;<5^;i/fcfUi^X'>A^j7nU N 
-^^JHfUi^X'>A3":^H. l-X5^;P-2, 3- 5(? 


#BI¥4-22 7 9 24 

2 

3->^;>^^;W^5^yU^7A7-t7^-h 1 

-x^;v-2, 3-s^>t^;p>f ^^\/g':7A^DU 
i-x^;p-2, 3-v:?t^;p>r^3^yu«>A3-s^ 

F, N->t^;P-4^/Ux<>A7-lix-h- N-;^^';^ 
+ /UX'^A7-irx-h N-;*^;V+yU 
x^7A^aUh\ N-;*f^;P4^y Ux'>A3-i^F. N 
3, 5-hU7i^X»>A7'fex-h. N 
3. 5-hU7>?X'>A7-tr7^-h -B^ 
N-;*^JV-1. 3, 5-hU75/ri'>Ai7D 
U H2S:t;N-pC^;W- 1, 3, 5 - hU7vX»:7A3— 
i^Hd^^;ttSif*^e»atfn&7>^x'>Afl:S^» : x^ 
^I'T^V, >?X5^JI/7^X hUX^;l/7^X n-:/ 

nh:;w75>. >?-n-::/nbr;^7^>. hu-n-:/ 
nifjW7^>. -Yy:/pif;i/7^x >?-f v>^Dbr;w7 

hU'<v:/Dbr;i/75>> :/^;p7^x 
)vr ^ >, h u :/5';i/7 ^ v:/^;v7 ^ > 

3&^^;fes»35^^atfnirc#«[«ss;75>;*fw». -f 

fcTD-jk hU7y-;k fcrux>> \iy-J>. 
^}Vi^^)y. tru5^i^>, br'j^s^>, tfaui^x tf 

/ u >> >f >i$^y-;k < > K-;k >f > H ^ 
i^X :7x:^vX :7x:^;Hf>?>. yxy^7>^>> 

;5:^»*^e»a«nfc}g^®iC7^> ; *^v^ti^(Da'& 

iirT»D ;^LT. #ffiT^>5:eaiB*Ktt7r::t>Sr 
7 5 >'&^rfl:'&«lT»5. a*]© 4-7 Ol^riftlJ&^-JB 

[a*«9] «l«3&«2->c^;w^i5^\/-;k 2-x 
4 - >c ^;p-r ^ ^y-;i/Xl3: 2-y xx;i/-r ^ 

> T? * ^ 2 - 4 Rt; 6 - 9 <D vi-:JnA>-ja jcfB« 

5^7:^^ FXttvx7:^^ FcoK^flc. vtFn:^>':7 
xy-;k if7x/-;k bfX7x7-;k ADy>ft; 
bfx:7xy-;k 7;^^;Ht;ifx:7xy-;k hUX7 
xy-;k :7x/-;i/-7;Pxfc:F*B]B* Any>ft7 
xy-;i/-7;i/xb:F/*^:y:5^«fR 7;w^ft;yx 
/-;l'-7;i/T'b:Fy3l^^-/^l»IIM. 7xy-;W-bF 

D:^r>''^>X7Ji^t FfSffi. 7;v=^^;wft;7x/-;p- 

t Fn:^^v^>X7;Uxt:FWJ§. ^<b*ai-:7x/- 
^<b**-Any>ft;:7x7-;^tlt8B. 
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4 


3 


[0 0 0 1] fifflrx^n^^^S'Wi&wsfliSfti 


[W^rns] «jat2ftt;ai«issi*<> ^ffl«jg$nfc«# [0002] xii?^->afagtt. a^frw^is. « 

1) lOOfiP©, «ffittS»I1'©5pUX5i;^->H : <»*a«i:UTffltie.n-5. ^K©C:n6©ffifflC:feVi 

ID 0. 5~30«©, SJW«f© ioofi8©t»lB»fcD©«ft: T. 3> hD-;i<'T?fr«:;!rjir> «>i«±0jivi^iwr 

SO: XJjt+vWJg^ffi^^WCS^b^ii:. BfS)ie.«, X3j?=f 
lii)0.01~2. 018®. aittSja*© 100»©»J!i»fcD i» ->8f8B?&^±fc®fl:31i-SCt*^-r^SCt75tM*U 

©*">»: Rc; ^<©ffiffltc^ViT, x*+->fflJBffl®fl:;^PJi:x* 

iv) 0.01-2. oas©, lO0«©«ni»fcO®»«E ^ Kl6:ffl««©#ttTK:»l»5^*, il&^WM 

c;ic:t. mmmnm.%(r>Yat. 0. 1 : i~4. 0 : 1. 0 iafS#><£^5tfc«}$rs^:i:*<ii*b 

-t?*-5) *#tj. SS*^ll~l3©v»^n*>-]Stg«© VJ. :SIE, X2H=t^->«liM©«fl:Sn>hD-;i/L, x* 

m ^^^J'ttaS. «fl:JW. *J:tfX3H+->l«Bt«ft«©E^B 

«&®ll«JS14©Ett©:Sfe-e*oT ; ^ ffljl-e*5. 

C. m?l^l,tLWcM<D±.if^>\-^im.^^', [0 0 0 3] V»<0*>®ffiffllC:fcl»T» X:i!^5'«f|!B. 

D. a*l/&iiifl;«®-fei^;*>h*0fa®KBfc«5tt$ «fl:Sll. *iJ:tXffl!»£SJ««4'T««3-a-. jJc^iT, Sfi 

E. ^*Lfc^fl:«®8S«!$-arfc:-fei'^>h^, TpUX ^bbfcX:3«=t^->Sta§lCga*it$<4Sr#AifcJ&«C. 
:1*UX3j?:^>'H*S-fei^^<>h±tc95$-a'v #UXJ)<^ t J:ne®SSll5£liS?*-r*^:i:*tUiUfiS*U<, s 

Ty;vfl:«fffl?£iiJD$-&. *fct4jj^'>Ki9fiS«il>$* 40 [000 4] :feJ:r;gp^^«ic«fl:bfcxjp=*^ 

!i*afrs. ai««3, 4, e. 7, s. 9*.fcmo© sje-riicfflnsns^jsfettt, x#+s/«ififflj««i-c 

^^^fc**»a^®Sf^^«^'lc:fe^>T-aE^±®*5!W®^i ^fciiij'ffi-rs. 1 a£)i±®w«s?fij*»# 

®j«i)^t»»sii-4i:i:S4$afr4. «*j«i~ioo *nTv»s. «9;^tt. atn. ffi<fc»i. ^fe^rffiifljs^ 

v»-rn34»iJafcE«©au«ft. M««T-?-n*t^*sn4»c+»fti«iffl, iss+kss 


^trxjJt+v'«JiB©S!fl:«C'ffffli*iBUS«iJlcH-r-5. *f6 
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5 

mt. i2ox:~ 2oo"c<DjaaTab?>. cok^j-wsss^ 

[0 0 0 5] ii5V^:tf7X«g»Safl4, #<(Dffiffl»ca* 

[0 0 0 61 0.tt3©IB»tC:feV»T, SS^T^UXi^^ffit 
210'C»fcD®iaa[T2~4i^KS5tt^fB- 

\zmxt^z.t.xtb^. sjfeTft^itctt. teojKiisa 

[0 0 0 7] «ri<0*>©#35S:Sittt. «KtLT7;i^:t 

!6#tJ®fl:ttX5l?=^^>'t»BMia^<^«M^L'TV»5. GB 9 
63,058 (1964^, 7^8 0^68) ». b HD7;V:i-D:ix 
"^KOTSVlSSrBB^bTV**. JKHIfffm 4,438.254 
^(Dooraklane.lC<toT1984^3H20BlcH}fiR) tt. ^ 
h7 7;i':i-a3Hu- hcosTcx^x-^Aiasila^U-rt* 


(4) #1874-2 279 24 

5 

*B#?T^ 3,048.552^ (FaDglC<fcoT1962¥8^ 
7BfctmiR) B> l|l4»7>t=l':'A7;l':f*U-H« 
&n^L/Tl'><&. James ).Harris^<}:l^SaiBi]el C. Tenin 
\Ziii> rProposed Mechanism for Curing of Epozy Res 
ins with Amioe-LeTis Acid Complexes or SaltsJ , J. 
/to.Pol.Sc, Vol.10, p.523~534 (1966)fi. bf'J5?> 

TVi-5. Smi th®*Hi|$l1=|| 4, 318. 766#. Mart In03fe 
Wmil^ 4.322.456^, Whiteside U^<r>'mmmii, 
4.410,596^. Corley©^|ea^$fFS 4.544,732^. Corle 
y®*a#fffl 4.554,342^. CorleyOJlta^flFiS 4,58 
1.436#. G«el&©3KS4$n=ie 4.766. 196#. :&<t:tf Pe 
rry©;*:J-*'#fF893, 191^. 
[0 0 0 8] Q4:S58/138729 (1983¥8 ^17Q^n) 
tt, *g»&^i>«», (a) X:^=lr->«f||g, (b) 7i\, 

'^niv^xy-;!'^'; mt}-\z (c) masfiiffiji 

20 ttfetC (d) ««:fcJ:Ut/*/!:»iia«^«t?PJ iZ. 

7J^'>■x;^7x/-J^3j?uv-^^, x5H^->«ijig 
^ t»* t bT^aSB 1 1 K:»it^ it^il^anT v» 

5(7 CO 0 0 9] *B#tHg 3,947,395^(0gata6tC,J;r)19 
76^3^30BlraiK) tt, (a) 'Pf3.< iMOia- 
JVi^-Jl^iiZfrxyrJVy: (b) X#=^'>'«fiB. M 

mz (c) d>a< tt>ia©;i-x^7A'f:t>©E3B«* 
h. 5/s:a^®©^B&ii?&f & 

40 [0 0 10] Marker te©3|;B#S¥^ 4.631.306^». 

smi^it»aiO0i»a)m&:»m^m^Lx^^^. it^om 

(0 0 1 1] KlarqDiste©^S4$a^Fll 3.738,862^ 

«. x*=*^->«JIliSi@fiSffigt-5&*©;&)t*J:t>:2: 
<Dji^ft:^3m\zmmi3.immmLiis^mmvx\^^^, m 
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[0 0 12] Bert ram &(D^aj^ft=|| 4. 725. 652^(^. 

* d t TKjgLfcXjJ?*->K<6:ffl«»«IS:ia^U 

[0 0 13] H^fiURtmSO. IdSS^llHlSQtCtUISb 
fcm07/274,250 1988¥ll^l8at:taiHL-«:m07/ 
274,227 ^. «$J;m988¥ll^l8HKfflSU&^07/27 
4.264 ^tt. K'jaJC^)£j5:5Sr#«tHn^->;i^W{t^ 
«»*j:t^x#:*^5'«JB®jl^«r-c*5»ttt*H^bTV» 

fears >te<fctm*gEtt7x*>s:fr5K©7^'i' 

[0 0 14] ±IB(0»ttiK«», 
j««f*»i85>fitsnTVJS. a«ft*frT»;:x#=^^->«tJIB 

[0 0 15] mm^i^^-r^^ito-v^i^mMxif^Jir) 

©«fl2«fftoa:V>X3l?^'5^ttflB»J«<»*»i»StSnTti 

5. ^SIC, B-ait*fctte?^^W!S;7HA>X&n> 
h D-;V-r * i i:(0-e^-5X:K+->«|g«tiSMia:SnT 

dec, is;^;»t|^;s^ns&£*e$^-?»<&, s 

Zf, B-afiSfctt^4>»&7HA>'X;*>h©3>h 
n-;i.*tirigTf»*. x:i?=*^v'«||gfflj«ift**i&ilt*n 
TViS. set, S«±tCiiaL«:«^C> ffilS©!^tt 
5&^fiJtc!^»-r* t jft < J; D)i< Hdx-T 5 r tjjtr # 
X#+->ttigfflj«!»*tiJi.Si:^^nTV^*, UtV 
«. x*=^'>>llUB*J:rffllfl;l/&X5p+5/«fIg*fflV»T 

BiiUfciK ©fifties UT, v»<^*»©a)a:a*H 


(5) i|#MiP4-2 27 9 24 

sjiiae©s:ft-£>i«^£mfeu^^. m^it> v-l 
':)©*H*»«Mis«iit»D, »-©*«*«aifl:«*^ 

UT. m=©*fl*»7'i':?'wi', *fc««6©fflt^^ns 

iatt> xd?+->ttJgSfl:Sy*5J;r^«*il*^filffi^L.fc« 
E^«j*«^««UCftV»JHra©iB'jtK^ttS*U1t 

*fft»#0. -e©34«, :/i^::/Ui^*fcJiaBigiffl«ia 

[0 0 16] i&\z. mfs.i>iSdmm^it. x#^->8j 
)!ia»©S»*Jni$?BfeJ:tm^&:&&«Wf 

tt. S!'S:«y;i'fl:i^M*aty. «ig©y;i'fl2i«iws=i> 

[0 0 17] sgm-st, «jaTf«fl:KiSffl 

ttlKoSftTlcmSIt^Uxs}?^^ H©EJ4:*«l«i-r 

tt. 

a) jSUxjP4'->'H. *J:tX 

tfeia©, S««5tt7x:t>S^frsK©Jl^#J&^ 
[0 0 18] te©SI«lC*5ViT, *%BBa. ^mTsP'J 

I) 75>. «*S8St:^j8. t^xy^y. x;V7-< H. 

7>tx<:7A. Ji^XJ^-'>A. X;i'*x>>At>L<tt7 
;i.V - >> A^*fl:^i^*&tt^-©S^<»*^tJ3i? U X* 
+>'Hlt:^'»©«fl:ffl«IIE : t 

[0 0 19] ffi©a»fc4ilriT> *5SWtt, 

a) :j^UX3H^5/H : 

b) 'bl/<»VW'f *fctt5jtC/Kt^fe 

< 1 1> 1 ®©. s*stt7x:r>**-r«K©®^'»& 

c) ii5m-e5j?Ux;j?+>'HtSlSL#-5#'Jx:^+->H 
so d) Bfaic*D> #Ux#+->HtSfc«I©Rl6:ffl» 
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e) BfSlCiD. a) *t5?x4?^rv' 

[0 0 2 0] ;$&it«s(Dffi«ic«v>T. ^mat, 

b) aifW«0, it^'^Jn. t>KttTW'f>», *fctt* 
[0 0 2 1] eiC<fiCDS8»C:fcV>T. 2|£5!Wtt. 

B) Bfacj:o. #ftf«»»i*ai«*-e-5c+^^T» 

#UX3H=*^S^H*<*^;5:D®ft:-rsiiJE<fcD"&fiV» 

C) mm\Z^O. #Ux:i?+->H*i^ft:<t'bfiS»»lC 

[0 0 2 2] *58M»4. VK-3d»©iWjSt*^rr«. Ji«U 
tt. #«T5SS!I*^ X:i«+->«tJBfl!)*»^0©ffifl:»U 
SStC, ilp^?PJ(0#«TIC. X3}?^r->«*ggffi^«»)€:S»I 

[0 0 2 3] »»i(lg£^tfigrii4»Jgm^ 
0. ^®«. X:il?:^^->S}«gfflffliK©4^®ffiffl©5-6 


^H74 - 2 2 7 9 2 4 
[0 0 2 4] ai«JB*J:««tt!tB, sJ«UX3S^r->Ft9J 

'jxi}?+i/Kt»«5-arsiit*<T€rs. ^:®a8»fc:*s 

[0 0 2 5] $6tfifi©ffi«l»rlit»T. 3l?iJX*+>' 

K. 5j«UX3j;+S/Fffl«fl:»J. *J:tfiffaicJ:*}»*« 

«8&ffi««Ilc^i)DU, ■€•©«, m!g3S^SI#»Cii»© 
[0 0 2 6] «SCffi©ffi»K*t»T. 7SUX#+5'l« 
<!:%> ia©»t)g-&L.fc, 5l>C7Kt)l/<liTl/"f >K€: 
a:»(ikS-|*--5tt*»T*5. »«*J:r«(|liW3l!ltt, g"J>«r 

ffl«-c2aM^^'t?*«. uroi^iteiiartW*, lOQ 

i:D»*b<mOBra. :gt)»*b<»3O0m©M 

iscc^ i70'c©y;i/ft:«pKfca&so^ft&^*&v>. 
ClCfflSSIitt. ^UXJp^^'S'H, t-Jftto-fe. x#=t^->« 

[0 0 2 7] <fi©l8»lt:feV^T. ^^m\t. if:OX-»^ 
->H, mim iZiC-V. ■€-©J;5»S?5)-Wi^®'fc«. 5j? 
•J x#* -> H i«fl:3l!©Kl£:ffi»Ji©#«T Jcfi C 

<i:t>ia©Ktjg'&L.fc, *:'>»'foKHTW-f >K 
S-&tr«ft;ai«IJW©a5»«fl:S>6:*)«'»*^0. c©* 

5)5:e6i>S!fl:t^itSH4. •€•©«. :3;i^©fflji*. MA. 

tf. isigia. «^«<Bf, m^M\z^^^x, fflj»« 

^^■kizm{t^-&^^ii\zi:-:>X, m^/^^Ctifi-V^ 
c©±5;ifiS^J®ft:*j«4*i*#sfc*©:;&j£«> 3 
i#tc. Sft^^fcJtt^^UX:^?^^-^^ 

[0 0 2 8] «©ai«eic:BV)Tv mm\z^r) 

p*Ktt7x:t>£^r-rsii>3a:< tt> 1 aoKtS'&b 

awatj:?). aftMfcisjftux^^j^ri'Hosi^fcfflitt 
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[0 0 2 91 czLizf&mi'itm^m\t. m^omm-cib 
mi^^^cniM'hv<\t»fm\zi6m^iy<}mwt. 

[0 0 3 0] CClTfflVienS^i^UXiJ^^^v'Hft.SS 

>;;^ hx#^->«tjm, -r/i:^^. :dfJX5i«^->l«t«fl: 
3&& D lc^;a:< 1 1> 1 fi<D*SlSX5j*+-> H#(fl:SW-r 
[0 0 3 1] CC-Cffl^iSCtOTJ^S. JpJ^LTiH^ 

»fc 0 c 1 IS J: o^vixjji+i/ HSS^r-r b Vifl: 
y-;KDi/'U->e^;ux-7";K -rj^to^. ^J^ur^i^ 

x/-;v. ii;^7xy-;K ADy>fl:if7xy-;k 

jp. hUX7xy-;k 7xy-;i'-7;i'5't Hy#^ 
ye^ait, B«7xy-;i'-7;V7*fcHy:««9yi?« 

[0 0 3 2] ipux^i*^^/^ (#'JtHn:^^->Kfl:*3!i 
®*»Ji"J->i?;Wx-x;W tt, xtrAafc:HU>*3j^ 


^1874-2 2 7 924 

3)9:^$<»«>StjS». ^lfi#IC^a-7»<&. Kirk-Otim 
er Bncyclopaedia of Cbenical Technology Ifl3^> Vo 
1.9, p.267~289 ?£#M©c:i:. 
xbTAnkHU^tt. SCI 

[0033] 

[fl:i] 

R 

CH2 — CCHzY 1 

[0 0 3 4] YU. ADy>, »^L<«^ 

[0 0 3 5] >t^'JfcHD:*^->^ib**f*. ^fls 

t>*v^ »^b<«2«a±©||-»'bb<«^-»b 

[0 0 3 6] HD+v:7xy— ;i/ ; H:7xy— 

7 Ji/^;Mb:7 X / -ii^S'&tf :7 X / -;Pd:*iWT;i^'?t: 
H, »Sb<tt3t^Jl/AT;l'xfcH:fe<fct^t:Hn4^->^> 

3-;H1> $e>iCcfcD»^bii»cD3i^UbHD^v'Sfl: 

[0 0 3 7] ^^bV^JpUbHD+v-^fl:**. 

[0 0 3 8] 
[{t2] 
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13 

mm 

HO K\>1 R» 



OH 
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14 
2 


HO 



q 

[0 0 3 9] (±^tt'> R» ^tl'etimL\Z. Ci 
[0 040] 

[^1:3] 

mm ^^"^'^ 

30 

[0 0 4 11 iz^mr^&i^-v&y). \t. ^n^n 
Cso v^pt;v*1/'>t*o ; R* \t. ^n^enm^ 

ffib. X^l^>^fir±OHB<OR* C0.;5^L;^t^^;K AD 

D ;m' -en'€^n3ait{c0-3<DS»T»D. p« 
0-100jEa)^»T»0 : Qtt. l-80OIE<D^ft7?» 

^)] o R» \t. if*b<«Ci -Cs t;v=^1/x c, 

-^TSSo R' J:D»*U<tt. itJ8'&. Ci -C 
s 7)V^U>. ^rc\ty^ymit:/a}:lU> C= C(CF3)2 

^. R« »^U<e> ;*5=^;k :/n^. Sfc^i^n 

Jf*U<«, Ci --03 7;i/+U>^fc«iC 5(? 


[0 0421 

[fl:4i 



[0 0431 [±it;4», ttt. 1-6, »*U<»1- 

Ji, ptt. 0~8> ^0»^U<«0-4COiE<©|^ScT 
ft^o »^L<«. 2-40. J:D»*U<«2- 

[0 0 4 4] gt>ff*bV^Sf(D7RUt FD^^vK^b** 
2, 2-tfX (3. ^-i^:fa^-4-\i]^t2^zy 

:7xx;W :/nA>; 2, 2-ifx (4-t:Hn^>'37 

xXJW :/DA>; 2, 2-tfX (3. S-v^^On- 
4-bKD:^^>':7xX;W :/da> ; if X (4-hHD 
^->7xx;W ;<i$^>; 1, l~tfX (4-b:HD+>' 
7xx;w - 1 -:7xn;wx^'> ; i, i' -tfx 
(2, 6->^>^D^-3, 5->?;*^;V-4-t:FD:^^ 
->:7xx;W p^oyx> ; ifx (4-fcHn+>'7xx 
;W x;P*>: tf;^ (4-i::Fn:t^>':7xx;w T^JVy 

UVii^tHD+vy'xy-JH^ifc^^Ifi, 2, 2-fc!X 
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15 


16 


A) ^^X^2, (4-t HD^r->-3, 5-5^ 

[0 0 4 6] 2:j:"T?ffl^i«bKn*JHf;w;'i«i»tt. 


[0 0 4 7] 4?UX3p^^vHtt, »*b<tt. iC6-9 

[0 0 4 8] 
[ft5] 


I 

CHjCCHjO* 

\ / 

o 




H2CCH20- 

OH 




CHjCCHjO- 

o 


iB2)«, R mm m^ ^ 


CH,CCH>0 
\ / 



CMaCCHjL ^ 


-J CH,C-CH, 


[0 0 4 9] ChSttp. R^R^R^R^m. m' 

[0 0 5 0] »*U<fi. rlj:. 0-10, St>»*L< 
«l-5(DiEO*»r*«. »*l.<li, s»> 0- 
8, a'b»^L<ttl-'4(DiE<0||&T*^o iEO^Sc 

;k br7x/-;v> t:x7xy-jk Aoy^ftifx:? 


x/-;k T^k^jvflstfx^xy-jk hu;^:7xy- 
;k :7x/-;^-7;^5*bHy3l^^!yi^fflJg. ADy> 
fl::7x/-;v-7;v5'bH/*^^y^78tlB. r)V^)V^ 
:7x/-;i'-7;P5^t H/3j^^5^^«ilii. Kft;7K*-:7 
xy-;nsri|g. Kfl:**-Any>fi::7xy-;i/«f)ig* 
:^ctt^fl:** - r)]^^Mty x y -;v»jiB©x5" >:t 

[0 0 5 1] »^biix*=^$/«iBjcis. mx\i. VV 
;k>y-;K ;^5^3-;k b:HD4^y>. Myx,/- 
;k ifxvxy-;i/A. tf;^:7xy-;VAP ci. i- 
tfx (4-fc Ha4^i/:7xxjW - 1 -:7xx;i/x^^ 
>] . tfx:7xy-;^F. ifX7xy-;i/K. ^^-h^:/ 
Dtt*xyx>/-;^A. :7xy-;i/-*;PAT;W7^t K 
/3^^^!ytJ7MSg, 7;i'*;i^@»:7x/-;p-*;^A7Jl/ 
xtHWJa. 7xy-;i/-t:HP^>'^>X7;H^bH 

50 mm. ^w/-)v-}i\^u^i^^>X7)\^y'\imm. 
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[0 0 5 2] t^^:0®^!8S^C:fe^»T. 3}? ij X3j^^^-> F 

ICiB«Ufc. ».5V»tt, >JtUX#+->Htt, *;P:4?*-> 
U<»iiHJ:»3#i». «'b»*b<»2fi©*JHt?^^-> 
to 0 5 3] IP(COOH) 10 

utt. 1~4. S'b»*b<tt2-C**. Iil!fK*J:tX 

*-/n>K. *yu;i'K, *yu>ffi, 
'<;l'-y-9=^>S(versatlc acid) . 
U>», 5UX5">», X7-T'J>K, 

K. x;i/*Sv '<>^'f=j&>», •r;i.5tfU>», 30 

[0 0 5 4] r)>^-:3©»F£UV)ai«K:«V)T. la&Ji 

*3*i;i a«±©*;>jj^=^^>';i'B»^fli**sjj*u t h 
a^F->ft^«r©# U 9^} ->5?;i/x— x;i/*&«-?-©An 

tt, aill#»ca»lT*5. H.LecteJ;t;*.Neville 
<& rxhe Handbook of Cpoxy Resiasj (1967), McGraw H 
ill. New York , m}\Z=m!m% 2.633.458^ ; % 3, 
477, 990^ ; ^ 3, 821, 243^ ; ^ 3. 907. 791^ ; ^ 3, 97 40 
5.397^ J; 4,071.477^#BB©ii:. mSCJ: 
0, ^«©tytHD^^'>fil«IKfl:*3(iSRjSS^4*I»C 

[0 0 5 5] flS©ffi«t::fe(/>T, #UX*#->Hl±, 4? 
•J xsjt+v- l«:fe 1 0 

»*t<e, *ux7j?^^->Htt, rjncE« 

^fnfc;&l*ICfi£ViS«tSn*iS0 5~30. »*U<tt5 
-20, SfefiF* U < »410'-20aS«©-f V'>7*- 
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~100 SS©K-<y->7^-h«*JJ:t;'f V>'7'5l^-^ 
j!llC^Efl:*«& 0 ~50X©I|[-f V '>7*- hSS«T4 
X:P+->T*Jgttia3nfc#U^+-»)-l/U H>T»S. 

[0 0 5 6] x^je^^^v-T^^iWisnfcsKurt^^-tJ-yu 

H> ('fyv'7^-l-»HX:i?=^^->ffl||B) tt. »*b< 

x4?+->S«<fct^-f V>'7"*-hS©S*Sffl«l«© 
#*ET»r SSiaTS^S $ -Br-B t &^tf;&j* IC J: o TSiS 
Sn«. JfSKtt, ^jfctCtt. *-r. (1) 5-30, 
»*L<tt5~20, St>Jff4L.<«10~20aa%©5p'J 
'fV->7*-l-ft;'&!»S3~90. »^Kttl5~60. S 
'bjlf*l/<«J20~45iJ-HKl'jlC (2)(a) 70~95. flF* 
L < tt80~95. St>»* L- < I480~90fia%®:j? U X:i? 
=¥->Hk^«l, (b) 0.01-2. »*b<tt0.02 

- 1 , U < «0. 02-0. 1 MX©«Ji CWIB© 

t*t$*n«. ■?•©«> ii^«»*iio'c~ 200*0, »* 

Kli 120"C- 180'C. SfeSSKti 140*0- 160*0 
©iaffilC5~180 , »SL<tt30~120 , gt)»*L< 
tt60~90i^Hio«k-r«.. :i-=¥iJ-VU K>:teJ;Z/-fVv'7 
pi h!a^©'f V >'7:|i- hS©C<bB, KT©*ft 

[0057] ( i ) ^^U-'/'J H >SI'N©Sit>«Efl;*«S 

(11) :t+lJ-l/'J F>SI'>^©i«li<Efl:*»a*LV>«^K: 

«, ^#©Kj£:iaS:feiOW#a©*'J'fV->7^-h 

tt. 

(lil)'f y5/75? h!R'v©JSV»<Efl:**a*UV»«^ 

lc«, Bf#M©ftll!«:feJ:0tBf^©SJ£:®«Tfflti?>3l?'J 
'fyi^7*-ha**il)DS-fr«.c:ttJ;r) ; 

(iv) 'fy->75?^-Mg's©ie5t-i(EflS*«S*bV>«^ 

9f-^©K^ss«, Bif#g©tt«t, *5±i;3f4a© 
3i? u x*+ y^^jM u -f y v'7*- Ffl:^l&-C5l« u 
'f y >'7*- Kl:^«r©»Jnaiffi*JiJins«« c: tic* 

[0 0 5 8] c©l8«lt*ffl;/^C3p'JX!}?+>'H(4, mz 
lEftUTVi*. *ffl3S:*'J'fy>'7*-F<k^!fett, 
11: 

(0=C =N) -R» 11 

e, 1 J: 0 5 iOfc/hSVi, SfSb<ttl.5- 

4. at>»*L<tt2-3©spJ%fil*«^S) tCioT 
^Sns. »*Ut»#U-fyv'7^-h®0iItr»4, 4, 
4' -;<?^l'>ex (7xx;wyi'74i-h)(MDI)* 
J:tK-?-©JH4l*:. MD I ©JlSWtl^J^ (il« rSSi^ 
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fiMDI J tmitlXV^^) . h;i/X>V'f VS^7^-h 

(HMDI):fe<ttf'f y*D>i;^y5/T4^- h;&t^*n^. 

>fy5/7*-hfl:^«tt> *H1#fFa 3, 313, 747^ 
4, 066, 628#. ^JzZfm 4, 742. 146#JcE«;3f nXl^^ 

So 

[0 0 5 9] J:0»*b(.i^}^U^y v7:^-h{k^tt 
4, 4' ->l^k>tfX (:7xZi;P>f y>/7:^- 
^)(MDI):fei:I;^(0Sttft:, iS^^-^MDi, mwzh 
;i.x>i^'fy>'7*-h(TDi) ra^s, g'b^^tviij^ 
U-<y'>7:^-hfl:^«itt. 4, 4' -^^u>tfx 

(:7xr:;Ky'>7^-h) . ^<Dm^». ^fecfcrXflS^ 
^fiMD I T*So 

[0 0 6 0] *UX3P:^^>^Kfls^fta:3}^U-fy>'7:^- 

•^A, *5J:^^7>^x9Attt. »=»7^>^<i:C^-f 5 

2-x5';v-4-;^5^;w^i$^\/-;K :fe 
i:r;4, 4' ->c^ix>ifx (2-x^;p-4-^^;i/ 
-f ^^^/-jw T*s. mm\t. fflvi}/t#ux 

u<tio.o2-'0. iaa96<DaTi9Vi6ns. tj^u-y y>- 

7*-hfl:^««. #UX^^>'F:fe<tt^3|?g^Vv7 

-20, st>«F^u<mo-2osa%oaTii(^iens. 

#UX#+>-Fft'&*tt. ^UXsp^^S/H^cfctfjpy-f 

y>-7^-hSj«;ft:0^tfsajc*tUT. 70-95, 

[0 0 6 11 »^b<tt, mm\t. #'j^yv7^-h 
{t^^(Dmm^p&^^m\z. 3j^ux3}?^^'>H^^trs« 

\zmmtin^. Ki^mm\t. 5-180 , isp*L.<tti5- 
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120 , gt)»^L<H30-904J'[fflcO3j^U-f y>'7*-h 

[0 0 6 2] ^^m\z^mfi^{tm\t. 4?ux>}^:^vh 

*rc»7HA->XhX7}^+i/«}IgtS*:bT, MibUfc 
Ktt*fc«7;P*Utt-e*'5«>Htt> ;i<D±3:^*fflft 

[0 0 6 3] »^L\^^mitmom\z\t. m(Dot>x. m 
\zmmiyit^^ti.iswmifi^j t i^a^i^mit^m^'^ 

r;7;!/';rn;PBmc«<e, fi^BK, a^t^Jc^rJC, S'& 
Vfz^t&mwt. rf3it>t>. !S>;^<i'biOficD^ 
IRIS^, »*L<m4H<fc0t>#<<0S*ST€:-&trt> 
09^ tf. H7^-fe>-K> 10. 12-x-f nit>^x>z: 

«*vP-f>K, :t-HKM*«& (x^H-v'X-lf 
->iJ^n- (2, 21) - 5-'\yx>-2, 3-i?^)i^^ 

(2, 21) -^^y-y-l, 3-i^*JW2j^>»*l*«!lS 

Ko «fflT&s«oKcoasfi, u>, * 

K, x;V3^^x;^s^7^Dl?3^>Kb^x (4-:;«7;v#4^->:7 
x:^;V) 7^HT*So 
CO 0 6 4] ffi<^»*UViBEftiffllt::Jt, 7^y'&^ft'& 
i?X5^lx>hU7a>, hUX 
^W>xh^5>, S^>^7>>?75H, '<>V^^7X^ 
>, trUi^X i/^n^4^>';P7^>, 

i^;i/i^;<^;i/7^>, '^>i^;i'7^>, >?x^;^7xu 

tT'^^^x N, N-v^:/^;^- 1, 3-:/DA>v7 
^>', N, N->>x5^;v-i, 3-:/D/\>>?7^>> 

1, 2-i?7^/-2-;A^;V:/D/tX 2, 3->?7 

^y-2-p^?;p:/r$^>, 2, 3-v7^y-2-;<5' 

>?Xx7UJJ/7^H, i^7U;P7^>, ':^->^D 

^^i^jir^y. p^^;vx^;i/7^>, x5';Uv^D/\ 
^r>';W7^X trou>^>, 2-;<^;i.t:nU>^>, 7^ 
h^tHnt!U>^>, 2-p^^;Vtf'<U>?>. 2, 6- 

xxi/>v?7^x Mmc:7^>*J:l^#UX3K:t^^H 

^ 2.651,589#*5<tt;*@1$ffS 2, 640, 037^lCE«$ 

5(? niis:*^^^^®*^^**!^. se^c^l&©09^c^4, ^vr 
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# U 7 S > i: SiS * 5 H t IC J; o T# S n « J; 5 ft « 
7S >©RiS4j«!aAJ^*n5. 

10 0 6 51 fflv»<5c:t©-efrs«fldWt 

;V:f;H-9=-:t5r?X7i— v'xg^;i.:^-;Ph*X7x- 

h. *j:t;'\+-y-x^ji'7'h5*:^7x— h*^«j-?-o 
SK^^xxxJi'. 

[0 0 6 6] m\>'^^ni>^<r>^a>wm\z\t. IS1£7 
3 /:fe<tr;/*fctt*;i'#*v/;ps«:^tr#u 75 H. 
**i^»*U<tt, ^S:o7sy*3filI^«^tj>boA* 
^*n«. ::n6®3pu75Hs«jfr-6c*v>Tffl^i 

*>X8. 1, 12- HxA>>?X>-K, 1, 20-X'f 
3-!J-yx>-K, 1. 14-T-h95**>z:K. 1. 18- 

ffli>sn-57s>tctt. »*u<tt. ^vm^^xs^mm 

iCj|«U75X X^l/>5?7SX 5?X^W> 

h'J75>. hUx5^^>7"h95X xh^X5^W> 
'<>^'5>. 1. 4-v'75/:/^'>, 1. 3->'75 
A.:^iiJ-pt5^U>i?75>*J:t;3- (N-^f 
y:/Dtf;w75/) :/Dtf;V75>*t-&*n2.. 

* L U3j? u 7 5 H e> nm&.yo>m.mm.=f-^'ktsmtm 

3lfJ75 KMWt25fi*T?<DKi)IKTS-&trx?-W>3S 

iC 12 
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♦ •5. Jin6®»*LVJ#U75 Htt. »*L.<tt40"CT 
10~750 5j«7X »SU<tt40"C-p20~2S0 #7X«)tt 
SS^T*. »*LV»*'J75Htt. 50-450 O 

75>ffi*'b*rr5. 

[0 0 6 8] »SUH«fl:SyB. CClClB«Ufc35f»»l 
tHa^->;i.$#fl;^«, *U75 

»*U75X 5j?Ui"J3-;i'i'75>. *'J:f*->:?' 
PtfU>i?75X :i«U:t=^r5'yDi;U>hU7SX 
75H75>. 'fSyyUX K^1t*U75H. 

77|gtefl|:i?U75> (W;^«. ^'>U W>i;7 
5» . JB88iC75> («Atf, 'fy*!D>-:?72>* 
fctti?75/>'i'n^+U-» ^:J'>v'75>, 3, 3 

X «Si!aiC75> (75yx?jn;'<^5?» , nsm 

»*U75>. (;A5^U>i?7xU» , 'JTS.^Vy 

:teJ:t;N. N' . N' -hUX (6-75y'\^r->;W 
pt75>*»-&*n5. '>7:^5H> ':?>'7>5^75H* 
J:t;-€-<DSI««:. >^75yi^7xx;px;p*>, mt\z 

[0 0 6 9] *«MC*fflft««ttt, #UX#:*'->l«t 

14. mmt. 150*C«T. J;0»*b<« leCC^ATo 

-i^+a.7-«rMtca:oTa«Sn-5. »*UV>«a«t©« 

«. 75 X JfsX^-fX a^SS;^^, 7>*x>> 

SS:feJ;t;75>^«ft:^i»T*D, ^e.{t.t»35f*U 

12*fc»413 
[0 0 7 0] 
^40 [fl:6l 

a 13 




[0 0 7 1] (±iC*. R',R«, R« *J:tXR"tt. =i-^m-t^\lYnij)V\i)Vm. Sfcttl~18{l. *f*L/ 

n-enaaic, i~i8a »su<tti~9ffl©gt5iiis so <Bi~9fi©fii*is^*«u s&«cnBa±oK 


—238— 


(13) 

23 

*r) : ISJS, */^cl^b3IT$>0 : f 

[0 0 7 2] «JKtLT^rffl;^»JraS;^:t-»>ixS;^ 

T^^X-^A, 7^h^X^;i<;?KKfl:T>^X^A> 

2-;<^;i/^^5^y-;k hUx5^;^T^>. n. n. 
N' . N' -5^h^;i^;i'X5^^>':^y^x j^^jvv 
U (2-fcHD:^vx^;w *Kft;7>^xi>A, x^ 
;UhU (2-xh:*^>'X5^;W *Sfl:T>^x»:7A. h 
Ux?;p (2-^:tx5^;Px^;W *Rft;T>^xr> 
A, N-;*f^;i/-N-;?<^W>;<i$^>7^xt:7A7-lr7^ 
-h. N-/^;P-N-^5"U>;<i5^>T^x^7A7'fe 

^X^A^nUF. N-;<5";i/-N-^^l/>^:5^>T 

N-^^;H:fU>^X»:7AT-fe5^-h -WK^fi^v N 
-;<5';VfcfU>?x^7Ai^DU h\ N-;*?;HfUi^xr> 
A3->^F. l-X^;i/-2, 3~>?;?C^;i/-r^i$^\/U 

•^A^iTT— i-x5^;i'-2, 3->?p<5^;p-r^y 

yu>>AT-fe5^-h l-X^;P-2, 3- 

>?;<^;W5i5^\/U^Ai7DU h\ l-x^;P-2. 3 

UxC^AT-fex-h. N-pt^;i/=^^/Ux»>ATir5^- 
h N-;<5";i/+y Ux»t7A^DU H> N- 

;?t5F;i/+/Ux»>Aa->^H. N-^5^;w-i, 3, 5 4^ 
-hU7i^xi::7A7-kx-h. N-;^^;i/-l, 3, 5 
-hU7S;x»>A7i:^-h N-pC^;i.- 
1, 3, 5- hUTxX»>A^DU K> N~^^;V- 
1, 3, 5-hU7i^X'>A3-i^H^J;t^^Ol.im 

[0 0 7 3] r;i-ca^Jcfflv>s::t<DT^ST5>^ 
^-». SHjft, iiUfffli, 

iS3lC«l-60<B. J;DaSlCtt2-27fi. S^JiSlC 5(; 
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li2-l8igoK5fliS^&^tr'b<7>:f!>t^^n^o 1*fcfiF* 
X bUX5^;l/T^X n-yntr;i/7^X V^-n- 

:/nb:;k7^x hu-n-:/atf;i/7^x -rv:/D 
fc:;u75X >?-f y:/ntf;P7^>. hu-f yi/ntrji/ 
75 X :/^;P75X >^:/5^JV75x hU:^^;P7 

[0 0 7 4] T^>yi^m(D±Xi)m^UU^^. 

^»^bV^SH»75><D5-^T*S. ^ni^CD75> 
OWJcJt, ffico^-^T. ;*5^JI/>^Xr$'y-;^7ax h 

ux^;P75X hu::/^;P75X i^;)«^;i/'^>>^;v 
75 X hU:7xx;v75x hUS^i5^n'\^v';P75 
X IfUi^X :fe<t:tf=t^/UX6ta*n'5. »*LVi7 

5>ii> hU7;p^;K hU>'^D7;w4^;K :fe<kt;h 

»J7U-;P75X -6^;^*^ hUX^;l'75X !>U:7 
xx;V75>, hU (2. 3 ->^^5^;i/'>i:7D'\^-> 

;w 75 X ms\zT)v^)v-j7)vtij-}V7^y. m 
A«> >c5';vs^xi^/-;i/75>afetxJthU7;i/*y- 

[0 0 7 5] i^{r»^bVimH»75>fiEii»lfi, 
^;l^7 5 >:fe<fc« h U X ^;P7 5 y >t 

[0 0 7 6] mmm. mmA. ^:rc««iKsaic 

J:0 t>^Vikf>-:h;i/X7t^^>' FS&WT^X/l^^vStlg 
<D7y^^h. ^iXt}%. 2-;?t^;W5^V^- 

rnecD7:$^^h«> l|z:jR75> 
fl2«-«tX*4^v»Jg*25X:'- ISCC. »*L<tt60t: 

'^^z.t\z^^x^Si\zmtt^:LLlfix^^. ^xj» 
75>fl:'&«i:feJ:D^X3p+->t«||g«, 1:1-5:1, 
»^L<ttl : 1-3 : 1, <fcl9»^L<ttl : 1-1. 
5 : l<DSz:jR75>>ft^ift*tX3j^^>'KS<^^J^tt:* 

t>%. mxM. 7;W3-;k x-7-;k :ifU3-;Px- 

z,x^mfmmmss.m^^^om\z\i.. igss^iiais 

BICfflBU:t»07/274,250 FLatent, Curable, C 
atalyzed Mixtures of Epoxy ContaiuiDg and Phenolic 
Hydroxyi CoDtaiDing Conpoundsj 1i^^M^<Oi^Wt'& 

[0 0 7 7] rc:-efflViS2:a:Cr)T#'5»*L.ViffllR^ 
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(14) 


»||V4 - 2 2 7 9 2 4 


25 


X tf^s^x ^;^*ux fcfuys^x fcfu^i^x 
fcTDUvX b!^V^-;k ^ry*u-u>. *:^*/U>, 

14 


26 


[0 0 7 8] ^mnmz. (1) aift$nfcc-N-c 

s, *5cfcr/ (2) ^y^y-;k Wx«it;i4*5^m5jc 

[0 0 7 9] 

[fl:7] 


15 


Rts— C N 


In 


RU— C C- 


L in 


.R11 


[0 0 8 0] R»'«. ^n^naittc, 20 

*3tfifiift$n:fe^fl:*«S> xxT-;k x- 

5^;k 7^H. -f^H. 7^y. ADy>. ^fcft;<;V 

»^u<«7;v*;k 7;p^x;k 
u-;u*fc«7U-;i/7J^+;pST*^t>i7). #Jci5fi 
[0 0 8 1] ^n^(D^^^^xsm^i^:^'^ts^ ^^'/ 

Interscience Publishers, Inc. , New Tork(w<i:o 
TfflfiR^tDt Klaus HofmannJCci:^ rimidazole and It 
s Derivates j U^m^<0^{\%^Z)\z!^\i'^m^n^o ^ 

^yv-)V<Dm\z\t. 2-^^;p-rayy-;p> 2-x 4^ 
5";wa^^v^-;k 2 - :/Dtf;K a yy-Jk 2-y 
^;W5 3^y-;k 2-'<>^;i/>f ^5^^/-;k 2-^^ 

^v'JP-f ^j5^y-;k 2-v'i7D^^^^>;W-f ai5^v^- 
;k 2-7xx;i/'i'a5^y-;k 2-yx;w^r$^v^-- 
;k 2-«>>5^>';i/>f ^^^\/-;k 2-'\:/^^5^->;p>f 
2-:7xn;u-4-^5^;i/>f ^^\/-;k 

1 -^^S^JW ^^V^--Jk 1 -X5^JV- 2 

>y^^yy-;k 2->c^ji/-5. e-'^vx-f^^^ 
\/-;k 1 -t:x;w^yv^-;k i-7u;i'-2-;?t 
^;i/-f^5^i/-;k 2-i/7/-f ^^v^-;k so 


D>f^yy-;k 2-:/DqB'f ^5^v^-;k 1- (2- 
tHcl+>'y^fc!;^) -2-^T)V^^yv-M 2- 
:7xx;i/-4, 5-i^;?^^n-;w^3^^/-Jk 2-y 
xr:;p- 4 5 - 1 HD^v^^;w^i$^!/- 

;k 2-^uu;^^jV^>X-(^y'/-M 2-t:HD 
=t >X^^ 5 ^y-;k 2 -X^;W- 4 - 5 

5^y-~;k 2 -v^□^:^v;^-4-;*^;w^^5^v^— 
- 4 - 7 u ^ ^^/-Jk 2 -:fj)V:»x. h^y:/9^ 

;k 4->c^;w^^y-;k 2-:ttJ?^;i/-4-^4^ 

yjv^ ^ 2 - 5 -x^;w ^ yy- 

;k 2-x^;v-4- (2-x^;i/7^y) ^^^V- 
;k 2 - - 4 - ;v:jt7 hx5^;K 5 ^v^~;k 
2, 5-^Dn-4-x^;w^yy— ;k *5J:t;-eo 
ii^ft^^^^n^o 7;v^;vH«i-f5iyy-;k 2, 5 
-i7nn-4-x^;W55^!/— ;k :fea:r/:7xx;i'B 
«>f^^^y-;k Sfer/^c-e-^g^ifei^tii^icjffiixv^. 2 
-><^;i/-f^^y-;k 2-x5^;i/~4-:?t^;^>f 
i/-;k 1, 2-s;^^;w5^v^-;k :fecfcr;2-:7 

[0 0 8 2] ;i;iTfflv^^;rt(0T€r'5tr^y-;i/ft;'& 

ictt, if^y~;k i-pc^;wtr^y-;k 3-^^;i/ 
b!^*/-jk 4 b!^v^-;k i-^5";w-3- 

;k 1- (3-bHD:^^S/ynt:;W if^y-;k 5- 
:7xx;i/br^y-;k 5-^>>?;n:?^y~;k i-y 

xx;l.-3-;<5^JH:f^y-;k 1-5/7/tf^y- 
;k 3~^^anif^v/-;k ^<fcr;4-:/a^-i-;5< 


—240— 


27 

[0 0 8 3] e:c:Tffl^<i^C:^CDT^<S:j^+ii-^/-;l/fl:: 

2- (3-t Hn4^vyDfcf;w 

2-->7y:t+lJ-V^-;k 4-^DD:t=*^1fy~;k :fe if? 

[0 0 8 4] c:c:-cfflVi^c:i:<z)T€r^^^5^^/Ui?> 
>, 2-p^^>!i/'f 5i5^v/u>?>. 4-:/^;p-r^yyu 

X5^;i.-4~;»t^;W5^V^Ui^>. 1- (3-tHn 
^v^DtTiW ^^3^VUv>. 2-:7x:^;W53^V^ 

4-i^nD-f ^^v^Oi^X 4-:/n^-i->t? 

[0 0 8 5] CC:TfflVi^Z:i:0>T*^9^Ty-;l'fl:'& 
2-;*^;l'^T*/'-;k 5-;»t^;W^TV^-;K 4 

- 2 - - 4 - :/D tr;P5"T 

-;K A-X.^)i^-S~:^^)V^TV—)V> 2- (3- 5(? 

bHP=^rv:/Db:;w ^7v^-;k 2-:7xx;|/5"TV^ 

7y-;K ^J:t^5-:/u^-2-;)t5^;i/5^7y-;wt 
[0 0 8 6] :i:ii^m^^^^t<r>i^^^hlu-)Vit'^^ 

pi5^;utrD-jk 2-;;<^;H:!d-;k 3-':f^)V\da 

1 -;>t?;p-2-:/Dtf;i/tfD-;k 2-x9^;i/ 4Z? 
-3 -;?^^;^tfD-jk 1- (3-b: Kn*>/:/Dtf 
;» fc:D-;k 2-:7xx;i/t:D-;K i-^>i^;vb! 

D-;K 2~:7xXJP- 1 -;^5';HfD-JK 3-v7 
/h!D-;V. 3-i7nnbrn-;k :fe<kZ/2 -:/a^:- 

[0 0 8 71 ^C-Vm^^^^lLCD^^^l^^Ji^y^^^ 
i^X 2-:?C5^;w-3-yPt!;PtrUi^>. 3-X^;V 50 


1$HV4-2 2 79 24 

-4-^^;i/t:uv>. 4- o-t HD=^^->:/Di:f 

O y>. 4-7xx;i/-2-;<^;H:!U vX 3->^7 
/hrUvX 2-i^DDh!U>^>> ^^U3-:fU^- 

[0 0 8 8] ::^:Tfflir^^c:tcoT^^bf^>^>{t;^4& 
»SL'iiif^i?>ft:'&«jr«, tr^i^x 2- 

;<^;Ptf^vX 3-^^;n:r^v>, 2-:/^;H:!^ 

- 6 -^5^;Vhr^^^X 2- (3-t Hn^^^vT'Dlf 

;W if^i^x 2-:7xx;i/tf^i^x 2-'<>>?;i'tf 
y-yy. 2-'7xx;i/-3-^5^;Hf^vX 2-5^7 

[0 0 8 9] e:c:TfflVi^iii:<z)T€r^trUi5^>?>ft;'& 

X 3->^^;nfU^i^>> 4-^5^;utfUi5^v>. 3 

vy. 3-x^;^-6->tf^;nfu^i^>, 4- (3- 
MYn^y^uMM tfuys^x 3-:7xx;i/fcru^ 
4-^>5^;i/tfUyv>. 4-:7x:::;i/-5-;3< 
^;l^trUi5^i^X 4-i/7y t:uy>?X 4-i57DDlf 
Ui5^-:^x :feJ:tf3-::^n^-5-^^;PbrUiyi^»^« 

[0 0 9 0] ;i;iTfflVi^^:i:<D^#^t!DUs^>ft;'& 

X 1 -;<^;i'-b!DgixX 4 -7xX;i/braUi? 
X 2-;?t^Jl/bfnU>?X 3->i^;i/t:DU>?X 1 

-:/5';nfnyi;x i-;?<^;v-2-:/Dbr;nfDU 

>?X 3-;?<^;W-4-;<5f';PbrDUi^X 2- (3- 

i:Hn+v:/nt;;w tfnUi^X i-:7xx;i/-2- 
;*^JVtrDU>?X 2-5^7/ trnUS^X 2-^un 
t!ous^x :fectt;2-:/n^- i->fc?;pt!nUi?> 

[0 0 9 11 ;iJlTfflVi^2:i:0!>T€r^^;i'7l^U>>ffc'& 
X 4-;<^;V^;V2^UX 3-;?^^Jl/^;P3j>UX 4 

- u 4 - p( 3 :/d tf 

UX 2-X5^;>-3-^^;l'^;P*rU>, 4- (3- 

t Hn=ti/yDt!;W ^;v*Ux 2-:7xxjw^:;P3}> 

UX 4--^>i?JV^;W*UX 3-:7xx;i/-l-;< 

^;1'^;1/3JnUX 3->-7y^;i/3^u x 3-^dd^ 
;u*ux :fe<tr;3->^D^-4-^^;p^;i/ii^u>*« 

[0 0 9 21 e:;iTffl<^^^cto^€r^tf»j^>?>>fc^ 
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(16) 

29 

>, 2->c?;nfU$i;x 4-;>t^;HfU$>^X 2 
S/X 4-x^;i/-5->^5";nf u^s^>. 2- (3~ 
2-^>v;i/tru^>?x 4-:7xr:;i/-2-^ 
U^vX :fe,fcr^4-:/nq&-2-;A^;i/fcru^v^>*t 
[0 0 9 3] iic:TfflVis;it(7)-c^^>^y^ifU>^t i^? 

ux 2-:/5^;i/+y^u-ux 2->t5^;p-3-:/n 

X 2- (3-t:Hp^s/>^Dhr;w ^y:^ij-ux 2 
-7xr:;^+/+tJ-Ux 5-^x:^;mr/4^iJ-ux 

2- :7xr:;^-5-;<5^;V*/*ifUX 2-->7y=^^ 
/4rifUX 2-^nD4^y:^'9-ux :fecttf2-:/n 

[0 0 9 4] ;iCTfflVi^;it<DT^^^:^V^U>{b'& 

X 2-;*^Jl':*^:hl/UX 4 -;<5^;l':t^:^^yu X 2 
-:/^;V+:^!/UX 2->^^;P-4-yDif;i.:^^:t-\/ 
UX 5-x^;i/-6->^5^;v*:^\/UX 2- (3- 
fcHD^vT^ofcTjW +±!/UX 2-:7xx;p:*^:^v^ 
UX 2-'^>-:^;V=^^:^^/Ux 2-:7j:x;i/-4-;>t 
5';^4^:^^/UX 4->-7y+:^^/UX 4-^$^an^ 
:^yux ;feJ:i;2-::^a^-4-p^5^;i'^:^yu>d^ 30 

[0 0 9 5] ;ii:TfflViSJl^:CDT^^75^^i^>ft:-& 

X i-;<^;p:7^^$?x 6-;?t^;i'7^^':^x i 
-:;^5";V7^'^>^x i-^9')V-4-:fu}^)Vy^v 
>?x i-x5^;p-6-;»t^;w:73'^>^x i- (3- 

1 -'^>v;i/7^^^vx i->'xx;p-4-^ 
"^jvy^y^jy. \-z^T jy^y^Jy. i-^nay 40 
9yV>. ^i:.U\-^n^'-A-:^'f')]/y9'y-Jl/ifi 

[0 0 9 6] c:e:TfflVi^::tcDT^^=^y u>{fc;'&«i 

T»«o »^uvi=*^>/u>ft:'&»«ctt> =t^/ux 2- 
;?^^;i.:^/ux 3~:j<^;i'+y UX 4->^^;i/4^y 
UX 5-^5^;p-2-:/nh!;p+/UX 2-x^;v 

3- >t5^;V4iy UX 3- (3-t: Hn+->p^Dbr;W 
4^yux 3-7xxjv^yux 4-^>5^;v^7U 

X 3-7xx;p-2-;A^ji/j^^yux z-^uy 50 


!l$M¥4-2279 24 
yUX 4-i5^DD^yUX :fe<tt^2-:/P^-3- 

>^5^;i'*yux&t^^n^* 

[0 0 9 7] c^:Tfflv^^::a:<7>T?$^:/u>fl:'&ite 

»^L.Vi7^U><fc^Wctt, :/UX 2->t^ 
;w:/Ux 8-;?t^ji^:;^ux 6-:/^;i/:/ux 2- 
>t^;V~8-:/Dt!;i/:/UX 6-x^;i/-8-:?t^;^ 

:/UX 8- {Z-\z\^U^ly'fu\^M P^UX 2- 

:7xx;i/yux 2 -^>i^;i'::/UX 6~7xx;i/- 
2-;A^;i<:/UX 8->'Ty:7'ux 2-iJ7ddp^u 
>:fe«tr;8 -yn^- 2 -pt5^;vyu >;c^^^*n^« 
[0 0 9 81 2:c:^fflVi^^:toT€r'&-f >i5^^/-;Pfl: 

-;k 1 -y^^W^yy-ik i-><5^;i'-3-:/D 
fc!;W>^y-;k i-x5";i/-5-^^;i/'f>:$^v- 
;k 3- (3-t Kn:^^->:/nif;» >f>3^y-;k 3 
-:7xx;w>yy— ;k e-^>i>)V'i>yv-)is 

[0 0 9 9] ^:;iTfflv^^cd:OT€r^<>H— 

;k i-pt^iW-OH-;!/. 2-pt^;w>H-;k 3 
-r^^;i-Y>H-;k i->c^;u-2-7^Dt!;i/'i'>K 
2-x^;w-3-jj^^;w>F-;v, i- (3- 
t:Hn:^v:/ntr;i/) -r>H-;K 2-:7xx;w-r>H 
-;k 1 -^>>^;U'<>H-;k 2-7xx;i.-i-;?c 
^;i/'i'>H-;k 2-->Ty-f >H-;k s-^uu^ 

[0 10 0] C:c:TfflVi^Ci:COT^^^>HU v>ft 

^»T*«o »^bi.w>HU':^>fl:^%ic«. OK 
Ui^X l~;?t5^;w>KUvX 2-;?C5^;W>HU 

>?x 3-:/^;p-r>HUvX 5-^^;w-i-:/d 

tfJlz-f >FU>^X 2-X5^;V'- 1-^5^;W>HUS^ 
X 6- (3-bHD:^^'>:/ntf;W >f>HU>^X 3 

-:7xx;u>f >FU>^x 7-'^>i^;w>HU5^x 

2-:7xx;i/-3-;?^5^;W>FUi?X S-i/TZ-f 
>HUvX 7-i57Dn>f >HU>^X :feJ:l^3->^D 

[0 10 1] c;n?ffli.^S2:i:<3>T€?s:7x:^-i^>ft:'& 

m^^Sf^, »^LVi7x:hx>fl:^ftJc«. :7x:^>? 
X i-;3t5^;V'7x:^e^x 2-;^^;^:7x:^i>x 2 
-:/^;vyx:^>?x i->^f^;v-7-p^Dt?;W7x:^ 
s;x i-x^;P-4-:?<5^;i/:7xfv^x 2- (3- 
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(17) 

31 

1 -'^>v;P:7x:^5^X 1 -7x::i;P-7-pt 
^^l/^x-tv^x 2->'7y:7x:J->^>, i-i7uuy 

[0 10 2] cc:Tfflv:i^ctcoT^^>^x:^;Hf>^> 

xThJV-tJ-vX 1 -^5^;i/yx:fjH^-v>, 2-pt^;P 
yjii-jiD-i^y. 4-rf^)Vy3i±)V'^z^>. i-^^ lo 
;i/-6-yntr;P:7x:^;i/'iJ-:^>. 2-x^;i/-3->c 
5^;p>'x:^;^it>^X 1- (3-t FP4^->:/Dif;W 
7x:^;i^i^*i^x A-y:iL-}vy3L^)V'^vy. z-^ 
yz^)Vyx,^)V^-j>. 2-:7xr:jv-7-pt5^;i.7x 
±)V^z^>. jy3L^)V^V>. \-^uuy 

x:^;H^-vX :fe<tt^l->''n^-8-;j<^;i/7x:^-;P 

[0 10 3] z,:Lxm\^'^^z.t,o>-c^^yjuj^T-J> 

xy^7i^x io-p^5';i/:7xy?7i^>, i->^^;i^ 
^xy^'T^^x 2-:/5^;V7xy5^Ti^x io-;<5' 
;v-4-:/pk:;P7x/^7':^x 2-x5F';p-3-;< 
^;i/:7x/^Ti^x 4- {3-t HD^ri/:/Dif;i.) 
yx./^rp>^ io-:7xnjv:7x/^T>^x i-'^ 
>v;p:7x/^TvX io-:7x— ;i/-4-;<^;i/:7x 

y^^TvX 7-vTy7x/^7>?X 4-:57DD:7 

x/^7i^>:fecfcr;4-:/D^-io-^^;u:7x/5^r 
[0 1 0 4] ^:;::TfflVi^2iaiOT^^b!nu>fl:'&«i 5(7 

^5^;nfDUx 4-^^;vtfDUx 5-:/5";vtfD 
ux 5-pc^;v- 1 -:/Dtf;nfPUx i-x5';v 

-3-;*^;i/fcfnUX 1- (3 -t HD+v-T^Db? 
;W tfD'JX 5-7xx;i/trnux 
aux i-:7xx;i.-4-^^;pt;DUx s-v^y 
/fcfDUX 5-^DPb!DU>^<}:rX2-::^D^-i 

[0 1 0 5] c:JiTfflVi^e:^oT^^'<>HU>'{t'& 4^ 

>HUX l-^^;P-f>FUX 2-^?;l/-f>FU 
X 3-:/^;W-f >HUX l-;<^)V-2-^u\:^)V 
^'VHUX 2-X^;V-2->C^;m>HUX 1- 

(3-t Fp*v:/pt:;0 >FUX i-:7xxji/ 
-f>FUx 1 -'^>>?JW>HUx i-:7xx;v- 

2->t5";W>HUX 5->'7y>f>HUX 

o P-f > F 'J >^^Xf5-:fu^- 1 - ^^JW > F u 

x&t$*ns. 50 


!|*B8¥4-2 2 79 24 

[0 10 6] c:c:Tfflv^'5ctoT^sif'<Uv>ft;'& 

X 1 -^^;i/fcr'^u>?x 2->tf^;nf'^ui^x 3 
-:/?^;n::-^us^x i -;»t5^;i'-2-::/Dtf;P!f'^u 
i^x 2-x^;i'-4->^^jvtr'^ui^x 1- (3- 
t FP*>':/pfcf;w fcf'^Ui^x i-:7xx;n:!^g 

i^X 1 -'Oi^JUf'^Ui^X l-:7x-;^-2-^ 

5^;utr^Uxx 4-s^Ty fcf^Ui^x 3-^DPtr 

[0 10 71 :iCl*m\f>^Ct(D^^^\i^y^>1t^ 

SITE'S. »^L^^\f^yi^>{t'^mz\t. b!^^>? 
X 1 -;<^;Hf^^5^X 2-;?t^;i/tf'^^>?X 3 

->^^;i/tf^^s^x i-^^;i/-4-p^ptf;i/t:^^ 
e^x i-x^;p-3-><^;ubr'<7i^x i- (3- 
fcF^:^^v':/ptr;w tT'^^e^x 2-:7xx;vtf^^ 
vx i-^^s^juf-^^v^x 1 ->^^;v-3-:7x 
x;i/t:^^>^x 2 ->^T/b:^5v^x 2-^nPtr 
^^>?x *J:t;^i. 4->5;^5^;v-2-:/p^fcf^^ 

[0 10 8] Jj^^^zfi^fc^Vl^-f >STfe 

^n^«ltel»ltt> »^b<fi 1401CKT> cfcD» 

^b<ll 150t:KTT®fl:SiS^aJ^$'e:SJ:5tcf^ffi 

a)^0^V>XhP-^4^i7-^M iYMmm) \z^ 

[0 10 9] ^^m<om^mzm 
^izmm^^ciiffii:^. m»tvxmmr 

+^\zm^'r^z.t\zX'DXf^&'^n^. mm\z 

^ffi. <B<Z)MA. W^tfOX:- loot:. J:D»*b<tt 

m#(om&^^rr^\z±i^ummx&o. fflv^fcas 

^Zja^Xs »*b<ttl-120 »racfcD»*b<ttlO'- 
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CO 1 1 01 »*uvij8»jc*tv»T. :^mmo>mmzm 
[0 111] 0?ai::J:Dx-x;vg5»s-&tti?:e*tf h 

<om.n\z^\ff^niommo>ct ~ci 5?t>u<tthut 

^a^jttts^f. C2 ~C4 -:^feb<«hut 

[0 112] iia^<»«c*»j5«atciii-r-6#*Et-*ai4!i 

[0 113] *%W<0»«*^«J«. ±ffii: 50 

*s«ici^ i;*#T»wV»m*^cDea-cx#^>'8tBi»c 

^^^mart^ t »;:J:oTXjji+>'«IBeDffttT»c 

[0 114] nmm^^xMm.\ziirim^i$km'--t> 

5 {C. # 'J X3j<=*^ -> H hVt>X h X!R4^->«JJg 

[0 115] ±ie«)yji'fl:«fWwiiJDSSJif s& 

tt. 2. Ophr Sro^-^SSffl^ifciB^lc. 0. 1 : 1. 0 
~4. 0 :1. 0, *D»*U<ttO. 4 :1. 0~3. 0 : 1. 
0. ae.»cJ:DffSU<ttO. 7 : 1. 0~1. 4 : 1. 0, 
t>»* U < ttO. 75 : 1. 0 ~1. 35 : 1. 0 
[0 116] S>b»*LVJjttt. £0:tX'>A*fcttT 


i^li¥4 - 2 2 7 9 2 4 

-f 5 3''y-JWfl:-&i»i*;vabfcO 

»*bVi^:;Ht«. 0.85: 1-1.12: lT*S*t, St> 
»*bViJtl40.93: 1~1. 1 : 1 ©*5HT*«. *XjJ^ 
X>?Afll^«>C5t*UT, »*LV»ifctt. 0.95: 1~1.3 
5:1, iOjffSKm. 1 : 1~1.25: 1 ©*X5t%X 

fcBKJfitOSiSWMO'btO'f 3.^'J-)V<aELf&mz 

^tUTiKJl. 4^;i'J;Dt>#V^«&. *SD»« 

(C?!tUT*&1.14^;l'±D*>#V»»&, ttlitt> 

[0 117] *e;K:feJ;t;^«g[tt7X:t>Sr»r«K 
©S-&ift*fflVi«»&, 0. 1 : 1~0. 9 : 1, iff^K 
ttO. 2 : 1~0. 8 : 1. *U<«0. 3 : 1 ~0. 

7 : l©!^'?ll^JP*KttTx:t>&=ff-r«.»»t^Hfc 

[0 118] *^?go»!«^^#>(4, ma-r, **t>n 

S - t tc± o T# ^. nfc»(«^fiE«I i:©M*-&-a-Cffl Vi 

g(4. C.G.SwaiD:&<kr;:c. B.Scott lCi:5J.AiiLCbem.So 
ciety. Vol.75, p. 141 (1953) CiB«iSnTt»-5i:5 
\z. m'S.lfi. 0 2. 5 J: O'b^Svs^Rttfil 

fnj **rr-5;it&s*f 

[0 119] S««e7X:t>*fctt^«Rj«««~r4 

5a«*K, a-^^K. :fe<tr^*®a* 

[0 12 0] 7;v:t*e;Ktt, L«b«. 7;V:tD*>> 

©virn©^SfcaBBP4 fc^tjTS^rn-sft^ttJtKM 

[0 12 1] t^t•^©fl8alr:fe^»r, X3j?^5/»jiffli8 

Jl'ffl5»*^*!tev»x#=^r->«!fl:JW, x#^->a^kK*:ffl 
»K> C©88«Jc*iViT, vxij? 
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^CfflftTTfeO. ±E© LeefeJ:t»Ieville . 

Mmc. BertraiD<03ieB4$fFIS4.594.291 . tl^AS. 

24~36ff#fia©c:t. 

[0 12 2] *:5698-rffll>^n-5«i>oS*tt. ^T. 

mm iooffi»^Do^^cDfififfi(phr) -7^;£n«. ;i 

s. -usic. «!ft:»Iffl»*bfc»a«, lOOffiafefcD 

0. 5~30ffl. J;D»*L<fi. 1. 0~10.0, SfefiF^U 
< tt 2 ~ 4 B8©8!^tS!lT* «fl;S!l*^#fll t H n + 

tt. »*Ktt0.05: 1~20: 1, .fcOSfSKttO. 
1 : 1~10: 1. gt>»SL<liO. 2 : 1~5 : 1®^ 

5J:t*s-t?#S. ««tt. (.K X5p+ 

ti%. »£u<tt. looiatottnfti&omol 

~10a5. <tO»SL/<tt 1008g®«*IIM*r::D0.05~5 
65. gfeffSKtt 100a®««g35fcD0. 1~2. 088® 

Mttft-c^vi^ns. ft-6V)tt. mm&\i. 3i^^'>m 

& OO. 05-100 . J:0»*L'<ttO. 1~50. S^JZJcO 
» * b < ttO. 5 ~20. L- < tt 1 ~105 U ^ ;V® 

•5. U't"P®JB««C:feV»T. MHWJWtt. 2. Ophr 
.fcOffSKttl. 5phr *r®aT#fi-r^. »*K 
tt 0.05phrK±®»WfflSffiVK J:0»*U<ttO. Iph 
r H±®«lKS!*fflV>«. «a®««*fflV»«. 

ttaifilSilti J;ty««SE®^fl:*3}t U x:j?:^^-> H tSfMSit 
««rteSji-r2>-5-ne.®J8«»c*$tiT. ;r.hD-i?=1p:r 
7-aS*^*^>S:0Jain-r5:/ie>tf. 5. Ophr*T®«l*(I 

[0 12 3] ^^m<r)is.0im-i, s^&*tM*nTVi5Vi 

Tnfe®i»iB&a?&-r-5&*»Cffll'i5^:i:*<T?^*. C 
®*5JS:1»iBtt. ilfilS<»T?a5/&T5;:a:*»tfir. SIS 
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[0 12 4] *5!?g©iB^!»-eS5f&-r*rt®t!^^3fi 

fl:«ictt. ^^xmm&<Dm^ 
K:*viTaiii#K:.fcoTfflVi6nsvi-rnt>©««*t^ 

*n-5. C©J;5;a:$}«©}gffi©0!ltt. i'DX. ^•yS' 
3L. >>x:/. tti6:ftC-c»5. »*Ktt. z.oii'^is. 

2<> »^Lti«isfCtt. e^nxSfctt'i7xr;'j§5!iB®. ;«f 

[0 12 5] *UX:ip=1r->H. «flSSO. M«. ^JcCXJP 

T. iftiBtt. jS+©ffl(£'fetSStti$-&S. »*L<tt. 
T. X3p=^^->«tJiia^«(®tt>!r©j«i^tt. 

u, *fctt»«-r«. -a©j8S!i*jsfcfflv»*iit*fc 
€rs*i. #<®iaffltc*viT. gij*®sS!i*ii^'Kii'^ 
mt^^m.^\zm^^^. fflVi6nfca'<r©af3W*«s<r>t 

Rfuctt. m^m\zmmhis^^m^isiixfi»m-^%o 

*i-&*ns. Sf*LV>x#+->«JgffljSJWtt. 7-feh> 
*J:tf;«?jvx^;i/yh>*^tr'yh>'r**. »*b 

30 tt. DMF. x-7=-;i/7;U3-;k WAff. X^W>i/ 
>'x5^u>^'j3-;k :rDtri/->i/'j3— 
;i'*fctt-:^7'Dtfw>ifua-;i/©^i5=^jK x^;k 
Dtf;!-. *fctty5^;i'X— f;K MAtt. x^w^i/g 
3-;v*y;<g^;i/X-7-;k 1 -pt h^v'- 2 -:/ny\ 
/-JP-P**. «Mt*J:TmftBiItt, »*L<tt, fitt 
sgjpj. ^ic7;P3-;k »*u<tt«iRT;v*/-;k 

* J;t^St>»* U < tt;* rJ' /-;V«f fcS«fr5. 
[0 12 6] r>tO©l8«C*ViT. *56igtt, «J|g« 

40 ::©<k5*:&Sictt. ^Sil'*»©#'JX3}?4^->H ; mm^ 

©3l?UX#+->Hffl«|fl:S!l ; fiHtS»!l't'©Jjs'>K'bb< 

ttTW-f >»€-&tr»fHJW : *±r^ffitt»«l«f©iP'Jx 

3j<^^-> H ^:«fl:^Bl©®^b*»tttffffl-rsfl:^«J&#t^^- 
^J■^cji-&^5nfc»t3Sfl:^}?feS«l;^-a■5 c t*i#*n 

aflrufcSifl:*ttt, J§J¥l*t3j!i58-ra(c+$)-c*a 
*t, ijtij x;J?:^^-> l<*tlnii»K»«Ciitt*»S^ffl©Mtc 
!^;^0Sfb-r%&5J: 0 t>fi('^&ft©lnM(E^(C]i;£-& 
so iSfls«tt, Sfc*v>rfiF*Ktto. liJ'^io^. ± 
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D»*U<ttO. a^^-SiJ-. St>»*L<ttO. 5^^~3 
<«0'C~ lOCC. <tDSf*L<«10'C~40'C. &h» 

* u < ms-c-so-c-c**. ^^&Ufc§fifliW©ioiRKi> 

»«^Wtt, 0. 5 ~15». J:»)»*L-<ttl~ 

OJ:5&Ki^®»*UV»iafl!tt. 80t;~ 2301C. A0» 
*b<J± 100'C~ 200*0, g'fcfiF*L<tt 140'C~ 190 JO 

[0 12 7] vK-:3A^(osaiic^v>T. m^h^<»a^ 

c:t*«T$-5. Ji©J:5;&:SSft-5l)nx»c:fet»T. ^ 

ViSJBE*J4, fC:-T?fcl~200 kg/ctf T*5J:t**Tf 30 
10~100 kg/ctf ifcttiSlSift 

«v»*c:t©r€rs»*uv»iastt, ioo"C~i90 

"C. ±OjfSL<tt 120t:~ ISffC, S'bJf*b<tt 1 

40'C~ mtTfe-S). fdTfcSOi)— 300 

<tOi?St'<e45»~200 ^> St)»*U<tt60i> 

~ i80»-csb<5ct*»-efr^. j:©<t5;^35ffi©0'i:-3 
mm^^um-&\zsnv, ^vxmt, mma^ i80"c~ 

250 "C. i:0»*b<tt 190"C~ 210t:T. l~lft»* 

±t;2~5iJ>©^MT*5<fc5;^, ffifeTiiit^jaaE-rM 

«fW:/i'^-r-5. Ji©j;5!S:ii53i:/ix';^fcJ:tjT. mx 
^B«t<):Q«^icffi(r)&ti'5. C©J:3);i:ffiailc«('> 

CO 1 2 81 vi<o*>©ffi«jc;fct>T. laass&tts 
v>. c:©xgtt. «fl:as*^7a-&afc*cx*an so 


4$M?4 - 2 2 7 9 2 4 

«. «8ifl:tt. lao-c- 2oo'CT2o^^•~ 2oo»iw 

T. Tg tt. a«©t»J!B*fflt»Tll««cSJjgbfc8?i>J: 
0'bil>JS:<tt>5'Cfl5V>. ^K)»^V<it, Tg fi, i> 

>i<t'biot:*-cJi3liD-r«. *5EW©iiai*«*fflv»T« 

^frTJCl. 0XJ:Dfe*';iS:V>N-^5=-;HfDU H>©K 
[0 13 01 sec, Z.<DXf>f3ifSi^\i, ^LViiK S 

(ft tH:«Lfc«^CBf#©fflK-eJ: Ofiv»y;Wki$ffi& 
[0 13 11 eiT©«sitt. *fs?a&iftw-r«.:t©jc#^ 

Sn, !ftfFill«©ttffl?feia^-5C:i:*«HU)a:V>. » 
SEU-ftViKD. ±T©ffl:feJ:tf%tt. a«T35-r. 
[0 1 3 2] M 

^g§4'JC:teViTfeJ;^30i^Wtt**U;**te. 4a©S?R 

ft, 4m<Dmm\z\i, 125s?©, 2o%oft*^«-fi** 

Xf. 430 ©X3p+->Sa*WU 7"h7:/D^:lfX7x 

y AiJi t^Hx 7x7 — ;i.A© vi/ u >- v;i^x-5^ 

>l5^;i.X5^;V^rh>(IIEK) JCS»UfcftSl^bX#^->« 
; 2. 19g8©*>>K^aE (^^y-;V«f2096) ; 3685 

©. 57;)(?;u*;uA75 H (22.6%) fej;r;:/Dt:u> 
ifU3-;p©t/x^jvx-T-;P (69. 9X) K:»*iix& 

v?->y>v'75H (7.536) SSK : 4 65© 2 - ;« 

(2 -MI) mm (;<^/-;mo%) 

[0 1 3 31 W2-yxX©Wg 
«g4'Jc:tev^T*5j;-e305^Mfai*{cK*?U;S:**66lT© 
4a®StRSjg^*i:lffi^-r-5J:ttc±oT. ®x© 
yxXSWaUfc : 12565©. 20x©**^*fi*±r; 

430©X3j?+->Sft=&WU, T-h^y^n^trx^x/ — 

;i/A* X y -)U A©>?i^U ->57)Px-7^)Ud> 

sufiufc, 80x©EHg»«^<&, ^^;wxf^jpyh 
>(MED \zmmLti^m{txt^^>'mm i. 65g5©5j^'? 
S^ac (^9/-)V^2Q%) : 4085©. 
75 H (22.6X) *i:r;:?'ntrw>ii'UD-;K3r>:eypt 

^;VX— 5^;i/ (69.99^) CSf»b&i?>/7>v'T5 H 
(7. 5 9«) : MWC3. 5 85©2-;*5^;W'f syy-JP 
(2 -MI) ^ (pt^'/-;Vtf'10%) . 

[0 13 4] wa-yxx©!!!; 

62.2ffi©. » 180©X5i«4'->^««*'ra2. 
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^:/n^lfX3^x / -;VA (TBBA) €:Sia-CiB&:fe J:rffiE 
[0 13 5] SS«lC:feViT:fect^30»mffi*tC«»b 

(>c^y-;ptf>20%) ; 34. 2»©, 
(22.696) :fe<i:r;:/Dtrix>t5fU3-;Ko 

^/;?t^;PX'-5^;i. (69.9%) vv-T >i^7 

an (7.5%) ; 8^(0 2-^^)1-^ ^^V- 

[0 13 6] CT4-'7XX<DP» 

^g(^I^c:feViT:fe«^:^3o^^pafS¥:^a»^c<toTKT<^ 
4a<z)gg«sE^:Bj:r;fi^r^c:tic^oT. mm(D 

'7XX^H»L;fe:: 125«B<D. 2036<D:^*-&Wa^a;tX 

809&o@j^»$^s> pt^;ux^;p^h 

>lCjS»brc^ilftX*4^v«Jg ; 4. 5fBc03^»:7mSjS 
(^^/-;Uft'20%) ; 408ScOv^^;P)l^;i/ATa H 

(22.6%) :fe<fcr;r^Dtrw>i5fun-;Ko^y^^;px 

-xJV (69.9%) \zmMVrzz^^T>i^T^t^ (7.5 

%) : mzs\zi.6et(02-:^$')l^^frv-)mm (^ 
5'/-;^*50%) o 

[0 13 7] W5-7xx<PW8i (3tc%wogin?a>a: 
v^) 

$Slc:feViT:feJ:-e3aiJ^MfB*;^»»tC<fcoTaTO 3 

pmuyt : 125650. 2Q%(D^»^^m:^^ZM3O0j: 
*+vSa^#U. 7=-h'^:/D^tfX7x/-;UA:^J: 

r;hfX7xy — ;i/A<^>?i?^u vv;vx-x;W5&^e>iiSiu 
It. Bo%<Dmm» (^»»») *w-r«. ^5^;i/x5^;v 

-j:^^)it^)iA7^\^ (22,6%) ;fe<tt;3pu:/ui;i/> 
^U3-;v©^ypt^;px-x;K69.9%) Jc^iSL/^'c 

>^v7>i^7^H (7.5%) ; Mmzi&(D. :^9J- 

)i^(D2-;^^)V'i^yv-)v aoxmwo o 

[0 13 8] CT6-yxXg)ig« (:^^m0m'V\tfS: 
^SJc:feViT:feci:^30i^ra«#;^aj^ir J:oT«T<D 3 


40 


X 7 X / -ii^Acos^i^ u '>':^;vx-5^;i/}6> e>ias L 
fc. 80%<oH»5^ (^»«d») swrs> ^^;wx5^;v 

^hXMEK) fcS»Urc. :^*^tX3jt+>'«f|g;40fi5 
<D. v?>^5^;v*;PAT^ H (22.6%) :feJ:i;#u :/nbf 
u>^U3-;KZ)^y:?<5";vx-5^;v (69.9%) \zmm 

Li/^v^v^r^vT^ H (7.5%) ; mf\Z2. 5f&(D. ^ 

9 j-)v^(o2- ^^)v^ ^^^/-)v (io%SJaD . 

[0 13 9] g!17-yxXg)aBg 
«SJCfeV>T*±-t30»MflB#fe»»«C±oTaTc04 

lasibfc: i25S8o> 2o%a>A«$wa^^m3o«>x 
#=^-5/^«^WU 5^h^>^D^bfx:7xy-;PA^cJ: 
tf X :7 X / A CO ^ u V >^;i/x - t^;^}^^ sisfi b 
80%<OHJ^»*:fff ^?j^x^;i/>^h>lc^» 
bfc. :^5!lfl:x:i?*>-«J!i ; 40a8<D. V:^^)Vi^)VJ^T 
(22.6%) :fei;t^yDt!V>yUr3'-;Vco^y;;<^ 
;l.X-x;i/ (69.9%) ;c»»bfci^>'7>>^T^ H (7. 

5%) ; ms\z^i.mo>^9 j-)vmzmm\yit. 82.1 

«0 2 ^ ^^/—)V^^X}^ 63.65a5<D3j^»:/»S: 


IBfil/fc : 125SBO, 20%a>*«^*rfi:t5cttf430<©X 


[0 14 0] WS-yxxcPiHg 
32. 885(07=- h5:/D^fcfX7xy A ^^-r ^62. 2gB 
<02, 2-ifx (4-h FD*s^-:7xx;W ::/DA> 
<7>3p»Ji/Ui/>?jl'X-5=-JK tX5. 0SS<OT-feh>* 

-g-t^^iK^. ;p'j^u>'>^;i/x-x;w:fe<i:r/5^h^:/a 

^ If X :7 X / -;l/A (TBBA) «:^S-CE^i3<i:T/Ji^b, 

i30t:{cjlral»'r5c:i:Jr<koTilSbfco 
S#Sfc«)(C:fecJ;-^30ii^&iJ^S^bfco ig'&«l&70t:ic 
f&aib> Tirh>^^linbfco ^«Sc»IR=£^^fc«>Jt 

-^^yz^^^^sm^Xyf:!. 

[0 14 1] ±E<Z)S«a:KTc0 3a<Z)»tt&$SJC:fe 

V>T:fe<fc'e30i)-WflBmJC»»b;^;&^^®'&:fe<fcIfiE'&-r 
^Jli:lCj;':?T. ^xX^iBUbfc : 38fflO> 
5M;1/AT^H (22.6%) :feJ:tXyofcnx>ifU3-JK0 
^J:K^)V:3L-^)V (69.9%) tc®»bfcS^>'T>>^7 
^ K (7. 5%) ; mXf\Z l-425ffl(D. ^l.lUo:>:^9 

)v^\zmm\^fc. %2.xu<o2-^'f')v^ ^^^j-}v^^ 

t; 63.658S<D*^7»$:ji'&b, 60%<D@Jg»&^rr«)» 

[0 14 2] ^9-7XX(Dig» 
$gJr^V>T:fe,k^30»P8fB«;^«*flC J:oTaT<0 3 

m(D^m^m^^^nu^r^zh\zii^x. 7xx$: 

IfflSb^:: 125fi6<Z)> 20%<O^*^Wa*5cfclM30(DX 
^*>'Sa*«'U 5^h^:/n^bfX7x/-;i/A:|3<fe 

rxtf X :7 X y -ji/Aos^i^^u >'':^;px-5^;V75^ ePiSb 

fc, 80%(O@^i^^£^f ^^;l/X^;Wy hXMEK) 

{cS»bfc^*fl:X3t^*>-«Mg ; 40l8<o. v>t5";W>;i. 

Ay5H(22.6%) ^^Xf^U\i]y>9^}U-)V0>^J 
^^;i/X-7^;V (69.9%) fcSSflfb:^:, >?->7>i^r5 
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H (7.5%) ; mmz3A7Si(0. 97.m(D:^^ y-)V\Z 
m»h^. 82.1|Sa>2-;*5^;M5^^\/-;l':fe<fctX 63. 

[0 14 31 ffliOii^^,x^HS_»siHM5i5* 

^Stc:feV^T:fecfc-e30i^fflfBSm;ft«»ICJ:oTaT®af 
ft: 58.95S(D, iKjlSO COXTp+v'^fi^^^S 2 , 2 

-ifx (4- 1 HD^^>':7x-;w :/D/^>cDi^Ui/>^ 
jV/j^Ux-T-jP; 3i.0588cOT'h^:/n^:t::^:7xy- 
;VA:fe<fcmo«co><5^;i/x^;vy h>:40, 818©. 
^;i/7j>;i.A75 F (22.6%) :fe<fcr;:/ntfi/>^un- 
;KD^y;*^;l'X— (69.9%) Jc8g»Lfc>?>'7> 

i^y^F (7.5%) : mxfizs. 4fit(D. :^3^y-)V^\z 
mi»h-^ 2 -x^;i/- 4 -pt^jw ^i/v^-;!^ (io%» 
m) o 

X^mSLfc: 12565©. 21,5%a)**^«-S*«fct^ 5* 
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PKUfc, 8O%0@f^»$:t"r'5> ^^;PX5^;l/^h> 
(MBK) tCS»tfc. ^«ftX*4-S/«Jli : 40ffla). 

^;i/3l^;PA75H (22.6%) ^<tt;#>J::/Dkru>^U 

n-^KD^ypt^^PX-T^iV (69.9%) izmMVfci^i^ 
7>v7^H (7.5%) ; MO^JClffi©. 

CO 14 5] ^u:fu^^^xfmm.mmmwi(Dm»^m 

10 ^v^v^comn 

-eO. 5inm'-l. 5iflmlCSieUTH^^-A*-^fflU±tf> 
ieLT^2'-5Jcm40t:-' 190t:JC, W7'-13lr« 15 
Ot:- l70'CJc^^k$ii:fcMffi©^©a?gJnl!*K4>J::ai 
•rJliiJC<fc-DT. INTER GLASSA^^rpBRA^pJtB;a:;«;^ 
X3eji»EM76288;:0II 2-5 Jcr^ 7 -13©y XX 

^«riia»^j:r;iinJt!iec»ico. 8-3. 2m/i><oaigTa 

[0 1 4 61 


170 x:TO»±y;pft:^ra 60-120 

170 iCTOaai 2—25% 

fij^^i)- < 1 % 

Wlg^WS 37-44% 
[0 14 7] ;i;iTNBMA«, @St«aHiSIK«18^(Nat 
ioDal Electrical Manufacturers Association) ^M.^ 

-r^o ±EcDttg^«. ^xtcmzm^^^wmm\zm, so 

Cifrofco ClC0liK^)B«, 2101 L. Sired N.W.. Suit 
e 300, WasliingtOD DC 20037(Cfi[S'r^NEHA3&>^ft^C 

[0 148] mwmwsk 

2tt<D»fB>'-MfflJca±tf, *Kaffl:/UX**Htfc 
8e©:/l^:/W'^ (15CDIX15C1H) 3&^6«(B«$»;iS:o 

[0 149] 

i50t:, i6ox::fe.fct; i70t:cDiR«©iiB±Tjg^i»Sr 4^ 

ajJtUfc. Signotherinm«tffCJ:t?Ttf3iU 

[0 15 0] :tf^Xte»iafl|jll)E 
ii^;^fl:i^raajfeizfflVi/t'7xxE^ft35^6ll«U;fc:7>r 
;L'A{c:feViT:tf^x<eS^Mffi^SI^L;/S:o :7^;i/A^30 
i^ra i70t:T?l»«±tc®fl:$i3:fco tt»^iot:/»Tl» 

fpl/fco ^f^Xfts^jaffitt. lO'C/iKDJuIRT Mcttlcr 
TA 2000 DTA{C<fcoTffl&l/fco :tf^Xte»affitUT 
SftiaUSSO^ffi^OV'l' :^X ^X.^h^1iL. 50 


NEMA LI 
NEMA LI 


1 -12. 19 
1-14.32 


NEMA LI 1-12.16 
[0 15 1] yWT^U^yOil^ttiBl^ 

ft*fctty;wk«f M i: urea t-t. 

[0 15 21 gSS^ftfe 
*±-€-10ciiX10cin<O7^P5'V;ftt«*«« COOlg (W 

[0 1 5 33 K««i5»ra les-co^ansajpfcB*. 

fc. 

(X) = (Wi -W.)X100 /W. 

[0 1 5 41 mm^w^ 

«) xloo l;:J:-3T»fc. 
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[0 15 5] mtms. 

ll§»0*»lS«J5-r-5. NEMA LI 1 -14. 32 ^IHCfi£ 

St«Ufc:^#S©:/w:/wi/6gS*±-to.oigtc 
;^:/w-h©ia«tt, ito-ct?*?), jEAtt. i4k«/ciii 

sen (9e) = ( («)ffiss-»n;^«tii£«$^tr^fi 
fi) /ajMfifi) xioo . 

[0 15 6] ienajg (aK:?'i'X:?'n-fexA»6»&:/ 
6*s:®tt». iOciixiocii«yw:/n^v'-h 

30bar®£E*T 210'CClin3(!kb&. 
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